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HAIR CONDITIONING COMPOSITIONS WITH SILICONE CONDITIONING 

AGENT CONTAINING SILICONE RESIN 



TECHNICAL FIELD 

5 The present Invention 1$ related to hair conditioning 

compositions having dispersed, non-volatile silicone conditioning 
agents, Including hair rinse compositions and hair-conditioning 
shampoo compositions. 

BACKGROUND OF THE INVENTION 

10 Human hair becomes soiled due to Its contact with the 

surrounding atmosphere and, to a greater extent, from sebum 
secreted by the head. The build-up of sebum causes the hair to 
have a dirty feel and an unattractive appearance. The soiling of 
the hair necessitates it being shampooed with frequent regularity. 

IS Shampooing the hair cleans by removing excess soil and sebum. 

However, the shampooing process has disadvantages In that the hair 
can be left In a wet, tangled and generally unmanageable state. 
Shampooing can also result In the hair becoming dry or "frizzy" 
due to the removal of natural oils or other hair moisturizing 

20 materials. After shampooing, the hair can also suffer from a 
perceived loss of "softness". Softness, of course, is a generally 
desirable attribute for many users of shampoo products. A variety 
of approaches have been developed to alleviate the after- shampoo 
problems. These range from the inclusion of hair conditioning 

25 aids in shampoos to post-shampoo application of hair conditioners, 
i.e., hair rinses. Hair rinses typically work by depositing a 
polymeric film, cationic hair conditioning surfactant, or other 
material onto the hair. However, such solutions to a very pre- 
valent problem have not been fully satisfactory. For one thing, 

30 hair rinses are generally liquid in nature and must be applied in 
a separate step following the shampooing, left on the hair for a 
length of time, and rinsed with fresh water. This, of course, is 
time consuming and is not convenient. 

While shampoos have been disclosed which contain conditioning 

35 aids, they have not been totally satisfactory for a variety of 
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reasons. A prevalent problem relates to compatibility problems 
between good cleaning anionic surfactants and the conventional 
catlonic agents which are good conditioning agents. 

Silicones are materials which can provide excellent hair 
5 conditioning benefits and which are not Incompatible with anionic 
detersive surfactants. 

Silicones 1n shampoo compositions have been disclosed 1n a 
number of different publications. Such publications Include U.S. 
Patent 2,826,551, Geen, Issued Narch 11, 1958; U.S. Patent 

10 3,964,500, Drakoff, Issued June 22, 1976; U.S. Patent 4,364,837, 
Pader, Issued December 21, 1982; and British Patent 849,433, 
Uoolston, Issued September 28, 1960. While these patents disclose 
silicone containing compositions, they did not provide answers to 
all of the problems encountered 1n making a satisfactory product. 

15 One problem 1s that of keeping a dispersed, Insoluble silicone 
material suspended and the total product stable. Recently, stable 
slUcone-contalnlng hair conditioning shampoos have been described 
1n U.S. Patent 4,741,855, Grote and Russell, Issued Nay 3, 1988, 
which discloses shampoo with cleaning surfactant, an Insoluble, 

20 non-volatile silicone, water, and a suspending agent such as long 
chain esters of ethylene glycol, esters of long chain fatty adds, 
long chain amine oxides, etc. Stable s1l icone-contalnlng hair 
condltlolng shampoos have also been disclosed 1n U.S. Patent 
4,788,066, Bollch and Williams, Issued November 29, 1988, which 

25 discloses a xanthan gum suspending agent. 

Stable, slllcone-contalning hair conditioning shampoos have 
recently attained substantial success 1n the marketplace. Whereas 
these shampoos can provide excellent hair conditioning benefits to 
the user, 1t would nevertheless be desirable to Improve these 

30 types of shampoos by Increasing the efficiency of the silicone 
hair conditioner Incorporated Into such shampoo In order to 
reduce the amount of silicone that 1s Incorporated Into the 
shampoo and, consequently, to reduce raw materials cost. One 
factor affecting effectiveness of the silicone hair conditioner is 

35 the ability of the silicone to deposit upon the hair. 
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Thus 1t 1s an object of this Invention to provide silicone 
hair conditioning compositions that have Improved ability to 
deposit upon the hair. 

It 1s another object of this Invention to specifically 
5 provide silicone hair conditioner-containing shampoo compositions 
characterized by improved silicone hair conditioner deposition 
upon the hair. 

These and other objects will become apparent from the Summary 
of the Invention and Detailed Description of the Invention which 
10 follow. 

Unless otherwise Indicated, all percentages are calculated by 
weight of the total composition and all ratios are calculated on a 
weight basis. 

SUHHARY OF THE INVENTION 

15 The present invention provides silicone hair conditioning 

compositions having improved silicone hair conditioner deposition 
upon the hair. These compositions Include hair-conditioning 
shampoos as well as other hair conditioning compositions such as 
hair rinse compositions which are typically applied to wet or damp 

20 hair after shampoo 1s applied and rinsed off. The compositions of 
the present invention have a hair conditioning component dispersed 
1n said compositions, wherein the hair conditioning component 
comprises a combination of a nonvolatile, insoluble silicone fluid 
component, as a hair conditioning agent, and a low level of 

25 silicone resin which is soluble in the silicone fluid. 

The hair conditioning compositions hereof also Include one or 
more carriers, typically including water, and for liquid 
compositions preferably a suspending agent for maintaining the 
slUcone-contalnlng hair conditioning component suspended In the 

30 composition. The shampoo compositions hereof are further 
characterized by the presence of one or more detersive, or 
"cleaning", surfactants. It has been found that the silicone 
resin, when present at low levels as set forth herein, can 
increase the level of deposition of the silicone fluid upon the 

35 hair. In particular, the weight ratio of silicone fluid: 
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silicone resin should be from about 4:1 to about 400:1, preferably 
from about 9:1 to about 200:1, more preferably from about 19:1 to 
about 100:1. 

In a particular embodiment, the present Invention provides a 
5 hair conditioning composition useful for rinse-off hair treatment 
comprising: 

(a) from about 0.1% to about 10%, by weight, of a dispersed, 
silicone hair conditioning component, said hair conditioning 
component comprising a con*1 nation of: 

10 (1) nonvolatile silicone fluid component which Is Insoluble 

In water and 1n said hair conditioning composition; and 
(11 silicone resin, said silicone resin being soluble 1n 
said silicone fluid and Insoluble 1n water and In said 
hair conditioning composition; 
15 wherein the weight ratio of (1):(11) Is from about 4:1 to 

about 400:1, preferably from about 9:1 to about 200:1, more 
preferably from about 19:1 to about 100:1; and 

(b) a liquid carrier. 

In a specific hair conditioning embodiment, the present 
20 Invention provides a shampoo composition comprising: 

(a) from about 5% to about 50% of a detersive surfactant 
component ; 

(b) from about 0.1% to about 10% of a dispersed, silicone hair 
conditioning component, said hair conditioning component 

25 comprising a combination of: 

(I) a nonvolatile silicone fluid component which 1s 
Insoluble 1n water and In said hair conditioning 
composition; and 

(II) silicone resin which 1s soluble In said silicone fluid 
30 and Insoluble in water and In said shampoo composition; 

wherein the weight ratio of (1):(11) Is from about 4:1 to 
about 400:1, preferably from about 9:1 to about 200:1, more 
preferably from about 19:1 to about 100:1; and 

(c) a liquid carrier. 

35 
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The Invention, including preferred embodiments thereof, Is 
described in more detail in the Detailed Description of the 
Invention, which follows. 

DETAILED DESCRIPTION OF THE INVENTION 
5 The essential as well as certain preferred and optimal 

components of the compositions of the present invention are 
described below. 

Silicone Hair Conditioning Component 

The silicone hair conditioning component comprises a mixture 
10 of a nonvolatile silicone fluid component, comprising one or more 
silicone fluids and optionally comprising one or more silicone 
gums, as a hair conditioning agent, and a silicone resin compo- 
nent, comprising one or more silicone resins. The resin must be 
soluble in the silicone fluid and should also be insoluble 1n both 
IS water and the hair conditioning composition. 

The mixture of silicone fluid component and resin 1s dis- 
persed in the hair conditioning compositions In the form of 
droplets. Without Intending to be limited to anything, it is 
believed that the silicone resin migrates toward the periphery of 
20 the droplets and thereby induces spreading of the silicone fluid 
upon deposit on the hair. The resulting increased area of contact 
between silicone fluid and hair Is believed to facilitate enhanced 
deposition. 

The silicone resin Is used at low levels relative to the 
25 silicone fluid. In particular, the weight ratio of silicone fluid 
to silicone resin should be from about 4:1 to about 400:1, prefer- 
ably from about 9:1 to about 200:1, more preferably from about 
19:1 to about 100:1. The hair conditioning compositions hereof 
will generally comprise from about 0.1% to about 10%, by weight, 
30 of the silicone hair conditioning component, typically from about 
0.5X to about 8%. Shampoo compositions, in particular, will 
generally comprise from about 0.1% to about 10% v by weight, of the 
silicone hair conditioning component, typically from about 0.5% to 
about 8%, preferably from about 1% to about 5%. Hair rinse 
35 compositions will also generally comprise from about 0.1% to about 
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10X, by weight, of the silicone hair conditioning component, 
typically from about 0.3% to about 8%, preferably from about 0.5% 
to about 5%. Silicone fluid and silicone resins that can be used 
are described in more detail below. 

5 snicpnt Fimd CoiTOgnent 

An essential component of the present Invention is a 
nonvolatile, non ionic silicone conditioning component which 1s 
Insoluble in the shampoo compositions hereof. The silicone 
conditioning component comprises a nonvolatile, Insoluble silicone 

10 fluid and optionally comprises a silicone gum which 1s insoluble 
In the shampoo composition • as a whole but is soluble in the 
silicone fluid. The silicone conditionig agent for use herein in 
shampoo compositions will preferably have viscosity of from about 
1,000 to about 2,000,000 centistokes at 25*C, more preferably from 

IS about 10,000 to about 1,800,000 centistokes, even more preferably 
from about 100,000 to about 1,500,000 centistokes. Lower visco- 
sity nonvolatile silicone fluids, however, can also be used and 
may be desirable particularly In the case of hair rinse opposi- 
tions. Volatile silicone fluids, typically having viscosity less 

20 than 5 centistokes at 25*C, may also be utilized in hair rinse 
compositions. The level of volatile silicones In shampoo compo- 
sitions, however, is preferably at levels of less than about 0.5% 
by weight of the total composition. The viscosity can be measured 
by means of a glass capillary viscometer as set forth in Oow 

25 Corning Corporate Test Method CTM0004, July 20, 1970. 

Suitable nonvolatile silicone fluids for use in hair condi- 
tioning agents include polyalkyl siloxanes, polyaryl siloxanes, 
polyalkylaryl siloxanes, polyether siloxane copolymer and mixtures 
thereof. However, any silicone fluid having hair conditioning 

30 properties may be used. As used hereinafter, the term "Insoluble" 
in reference to silicone fluid or silicone resin shall mean that 
the silicone material is not soluble in either water or in the 
hair conditioning composition. The term "nonvolatile" in refer- 
ence to the silicone fluid as used herein shall be interpreted 

35 according to the meaning well understood to those skilled in the 
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art, i.e., the silicone fluid exhibits very low or no significant 
vapor pressure at ambient conditions. The term "silicone fluid" 
shall mean flowable silicone materials having a viscosity of less 
than 1,000,000 centlstokes at 25*C. Generally, the viscosity of 
5 the fluid will be between about 5 and 1,000,000 centlstokes at 
25*C, preferably between about 10 and about 100,000 centlstokes. 
The term "silicone", as used herein, shall be synonomous with the 

term "polyslloxane". 

The nonvolatile polyalkyl siloxane fluids that My be used 

10 Include, for example, polyd 1 methyl si loxanes. These siloxanes are 
available, for example, from the General Electric Company as a 
Viscasil series and from Dow Corning as the Dow Coming 200 
series. Preferably, the viscosity ranges from about 10 centl- 
stokes to about 100,000 centlstokes at 25*C. 

15 The poly alky laryl siloxane fluids that may be used, also 

Include, for example, polymethyl phenyl si loxanes. These siloxanes 
are available, for example, from the General Electric Company as 
SF 1075 methyl phenyl fluid or from Dow Corning as 556 Cosmetic 
Grade Fluid. 

20 The polyether siloxane copolymer that may be used includes, 

for example, a polypropylene oxide modified dimethyl polyslloxane 
(e.g., Dow Corning DC- 1248) although ethylene oxide or mixtures of 
ethylene oxide and propylene oxide may also be used. The ethylene 
oxide and polypropylene oxide level must be sufficiently low to 

25 prevent solubility in water and the composition hereof. 

Silicone fluids hereof also include polyalkyl or polyaryl 
siloxanes with the following structure: 



30 
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A - Si - 
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0 - SI - 0 
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- SI - A 



R J x R 



wherein R is alkyl or aryl, and x 1s an Integer from about 7 to 
about 8,000 may be used. "A" represents groups which block the 
35 ends of the silicone chains. 
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The alkyl or aryl groups substituted on the siloxane chain (R) or 
at the ends of the siloxane chains (A) may have any structure as long as 
the resulting silicones remain fluid at room temperature, are 
hydrophobic, are neither irritating, toxic nor otherwise harmful when 
5 applied to the hair, are compatible with the other components of the 
composition, are chemically stable under normal use and storage 
conditions, and are capable of being deposited on and of conditioning 

4 

hair. 

Suitable A groups include methyl, methoxy, ethoxy, propoxy. and 
10 aryloxy. The two R groups on the silicone atom may represent the same 
group or different groups. Preferably, the two R groups represent the 
same group. Suitable R groups include methyl, ethyl, propyl, phenyl, 
methylphenyl and phenylmethyl . The preferred silicones are polydimethyl 
siloxane, polydi ethyl siloxane, and polymethyl phenyl -siloxane. 
15 Polydi methyl siloxane is especially preferred. 

References disclosing suitable silicone fluids include U.S. Patent 
2,826.551. Geen; U.S. Patent 3,964,500, Drakoff, issued June 22, 1976; 
U.S. Patent 4,364,837, Pader; and British Patent 849.433, Woolston. The 
reference Silicon Compounds distributed by Petrarch Systems. Inc. , 1984, 
20 provides an extensive (though not exclusive) listing of suitable silicone 
fluids. 

Another silicone material that can be especially useful in the 
silicone conditioning agents is Insoluble silicone gum. The term 
"silicone gum" , as used herein, means polyorganosiloxane materials having 

25 a viscosity at 25°C of greater than or equal to 1,000,000 centi stokes. 
Silicone gums are described by Petrarch and others including U.S. Patent 
4,152,416, Spitzer et al . , issued May 1, 1979 and Noll , Walter, Chemistry 
and Technology of Silicones, New York: Academic Press 1968. Also 
describing silicone gums are General Electric Silicone Rubber Product 

30 Data Sheets SE 30, SE 33, SE 54 and SE 76. The "silicone gums" will 
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typically have a nass molecular weight In excess of about 200,000, 

■ 

generally between about 200*000 and about 1,000,000. Specific 
examples Include polydlmethylsiloxane, (polydlmethylslloxane) 
(methyl vinyl si loxane) copolymer, poly(d1methyls11oxane) (diphenyl 
S siloxane)(methylv1ny1$1loxane) copolymer and mixtures thereof. 

Preferably the silicone hair conditioning agent comprises a 
mixture of a polydlmethylslloxane gum, having t viscosity greater 
than about 1,000,000 cent 1 stokes and polydlmethylslloxane fluid 
having a viscosity of from about 10 centlpolse to about 100,000 
10 centlstokes, wherein the ratio of gum to fluid Is from about 30:70 
to about 70:30, preferably from about 40:60 to about 60:40. 

Cat Ion 1c silicone fluids and gums may be used although the 
nonlonlc silicone fluids and gums are preferred. 

Silicone Resin 

15 The other essential component of the silicone hair 

conditioning component 1s silicone resin. Silicone resins are 
highly crossl Inked polymeric slloxane systems. The crossl Inking 
is Introduced through the Incorporation of trl functional and 
tetrafunctlonal sllanes with monofunctlonal or dlfunctlonal, or 

20 both, monomer units during manufacture of the silicone resin. As 
1s well understood 1n the art, the degree of crossl Inking that 1s 
required 1n order to result In a silicone resin will vary ac- 
cording to the specific sllane units Incorporated Into the sili- 
cone resin. In general, silicone materials which have a suf- 

25 ficient level of trl functional and tetrafunctlonal slloxane 
monomer units (and hence, a sufficient level of crossl Inking) such 
that they dry down to a rigid, or hard, film are considered to be 
silicone resins. The ratio of oxygen atoms to silicon atoms 1s 
Indicative of the level of crosslinklng in a particular silicone 

30 material. Silicone resins will generally have at least about 1.1 
oxygen atoms per silicon atom. Preferably, the ratio of oxygen: - 
silicon atoms is at least about 1.2:1.0. Typical sllanes used in 
the manufacture of silicone resins are monomethyl - , dimethyl-, 
monophenyl-, diphenyl-, methyl phenyl-, monovlnyl-, and methyl- 

35 vinyl -chlorosi lanes, and tetrachlorosilane. Preferred resins are 
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the methyl substituted silicone resins, such as those offered by 
General Electric as GE SS4230 and SS4267. Commercially available 
"silicone resins will generally be supplied in an unhardened form 
in a low viscosity volatile or nonvolatile silicone fluid. The 
5 silicone resins for use herein should be supplied and incorporated 
into the present compositions 1n such non-hardened form rather 
than as a hardened resin, as will be readily apparent to those 
skilled in the art. 

Background material on silicones including sections dis- 

10 cussing silicone fluids, gums, and resins, as well as manufacture 
of silicones, can be found in Encyclopedia of Polymer Science and 
Engineering, Volume 15, Second Edition, pp 204-308, John Wiley 4 
Sons, Inc., 1989- 

Silicone materials and silicone resins in particular, can 

15 conveniently be identified according to a shorthand nomenclature 
system well known to those skilled in the art as "MDTQ" nomen- 
clature. Under this system, the silicone is described according 
to presence of various siloxane monomer units which make up the 
silicone. Briefly, the symbol H denotes the monofunctlonal unit 

20 (CH S ))S10 0 .$; D denotes the dlfunctional unit (CH 3 ) 2 S10; T denotes 
the trifunctional unit (CH 3 )S10|. S ; and Q denotes the quadrl- or 
tetra-functional unit S10 2 . Primes of the unit symbols, e.g., M', 
D', T', and Q' denote substituents other than methyl, and must be 
specifically defined for each occurrence. Typical alternate 

25 substituents Include groups such as vinyl, phenyls, amines, 
hydroxyls, etc. The molar ratios of the various units, either in 
terms of subscripts to the symbols indicating the total number of 
each type of unit 1n the silicone (or an average thereof) or as 
specifically indicated ratios in combination with molecular weight 

30 complete the description of the silicone material under the MDTQ 
system. Higher relative molar amounts of T, Q, T' and/or Q' to 0, 

* 

0', M and/or or M' in a silicone resin is indicative of higher 
levels of crosslinking. As discussed before, however, the overall 
level of crosslinking can also be indicated by the oxygen to 
35 sil Icon ratio. 
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The silicone resins for use herein which are preferred are 
HQ, HT, NTQ, HQ and MOTQ resins. Thus, the preferred silicone 
substituent Is methyl. Especially preferred are HQ resins wherein 
the M:Q molar ratio is from about 0.5:1.0 to about 1.5:1.0 and the 
5 average molecular weight of the resin 1s from about 1000 to about 
10,000. 

The weight ratio of the nonvolatile silicone fluid component 
to the silicone resin component 1$ from about 4:1 to about 400:1. 
Preferably such ratio is from about 9:1 to about 200:1, more 
10 preferably from about 19:1 to about 100:1, particularly when the 
silicone fluid component 1$ a polydimethylsiloxane fluid or a 
mixture of polydimethylsiloxane fluid and polydimethylsiloxane gum 
as described above. 

Aqueous Carrier 

15 An aqueous carrier is the last essential component of the 

present Invention, except for shampoo compositions which also must 
contain detersive surfactants. It Is generally present at a level 
of from about 20% to about 95X, preferably from about 60X to about 
85ft, for pourable, liquid formulations. The compositions of the 

20 present invention can also be in other forms, such as gels, 
mousse, etc. In such cases, appropriate components known in the 
art such as gelling agents (e.g., hydroxyethyl cellulose), etc. 
can be included in the compositions. Gels will typically contain 
from about 20X to about 90X water. Mousses will contain aerosol 

25 propel 1 ant in a low viscosity composition and are packaged In an 
aerosol can, according to techniques well known in the art. 

Any suspending agent useful for suspending the silicone hair 
conditioning component in dispersed form In the hair conditioning 
30 compositions hereof can be used. A suspending agent 1s particu- 
larly important in pourable liquid formulations.' They can also be 
used in gel formulations to suspend the silicone, water, and other 
ingredients of the composition. 

The suspending agents useful in the present compositions 
35 include any of several long chain acyl derivative materials or 
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mixtures of such materials, such as long chain acyl derivatives, long 
chain amine oxides, and mixtures thereof, wherein such suspending agents 
are present in the composition in crystalline form. These suspending 
agents are described in U.S. Patent 4,741,855. Grote and Russell, issued 
5 May 3. 1988. Included are ethylene glycol esters of fatty acids having 
from about 16 to about 22 carbon atoms. Preferred are the ethylene 
glycol stearates. both mono and distearate, but particularly the 
distearate containing less than about IX of the mono stearate. Other 
suspending agents found useful are alkanol amides of fatty acids, having 

10 from about 16 to about 22 carbon atoms, preferably about 16 to 18 carbon 
atoms. Preferred alkanol amides are stearic monoethanol amide, stearic 
diethanol amide, stearic monoisopropanol amide and stearic monoethanol amide 
stearate. Other long chain acyl derivatives include long chain esters 
of long chain fatty acids (e.g., stearyl stearate, cetyl palmitate, 

15 etc.); glyceryl esters (e.g., glyceryl distearate) and long chain esters 
of long chain alkanol amides (e.g. , stearamide DEA distearate. stearamide 
MEA stearate). 

Still other suitable suspending agents are alkyl (C^-C^) dimethyl 
amine oxides such as stearyl dimethyl amide oxide. If the compositions 
20 contain an amide oxide or a long chain acyl derivative as a surfactant 
the suspending function could also be provided by such surfactant and 
additional suspending agent may not be needed if the level of those 
materials are at least the minimum level given below. 

Other long chain acyl derivatives that can be used include N,N- 
25 di hydrocarbyl ami do benzoic acid and soluble salts thereof (e.g. , Na and 
K salts), particularly N.N-di(hydrogenated) C 16 , C 18 and tallow amido 
benzoic acid species of this family, which are commercially available 
from Stepan Company (Northfield, Illinois, U.S.A.). 

The long chain acyl derivative materials, when utilized as the 
30 suspending agent, are typically present in pourable. liquid 
formulations at a level of from about 0.1* to about 5.0*. 
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preferably from about 0.5* to about 3.0*. The suspending agent serves 
to assist in suspending the silicone material and may give pearl escence 
to the product. Mixtures of suspending agents are also suitable for use 
in the compositions of this invention. 

5 Another type of suspending agent that can be used is xanthan gum. 

Shampoo compositions utilizing xanthan gum as a suspending agent for the 
silicone hair conditioning component are described in U.S. Patent 
4,788,006. Bolich and Williams, issued November 29, 1988. Xanthan gum 
is biosynthetic gum material that is commercially available. It is a 

10 heteropolysaccharide with a molecular weight of greater than 1 million. 
It is believed to contain D-glucose, D-mannose and D-glucuronate in the 
molar ratio of 2.8:2.0:2,0. The polysaccharide is partially acetylated 
with 4.7* acetyl. This information and other is found in Whistler, Roy 
L. Editor Industrial Gums - Polysaccharides and Their Derivatives. New 

15 York: Academic Press, 1973. Kelco, A Division of Merck & Co., Inc. 
offers xanthan gum as Keltrol®. The gum, when used as the silicone hair 
conditioning component suspending agent, will typically be present in 
pourable, liquid formulations at a level of from about 0.3* to about 3*, 
preferably from about 0.4* to about 1.2* in the compositions of the 

20 present invention. 

Combinations of long chain acyl derivatives and xanthan gum are 
disclosed as a suspending agent for silicone hair conditioners in U.S. 
Patent 4,704,272, Oh et al. f issued November 3, 1987, and may also be 
used in the present compositions. Gel formulations have high levels of 

25 suspending agent relative to pourable, liquid formulations when used as 
the primary means of imparting the gel - like viscosity to the composition. 
In such compositions, the suspending agent will typically be present at 
levels of from about .1 to about 5*. Alternately, other materials can 
be used to impart a gel -like viscosity to the composition, such as 

30 gelling agents (e.g., hydroxyethyl cellulose), thickeners, viscosity 
modifiers, etc. Mixtures of these materials can also be used. 
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The hair conditioning compositions of the present Invention 
can comprise a detersive surfactant to provide cleaning perform- 
ance to the composition. Shampoo compositions will, of course, 

5 Include detersive surfactant as an essential element. Whereas, as 
set forth 1n the background to the Invention, a primary commercial 
application of silicone hair conditioners can be found In the 
context of shampoo compositions, it will be understood by those 
skilled in the art upon reading this document that the benefits of 

10 the Improved silicone hair conditioning component obtained by 
incorporating a silicone resin Into the hair conditioner as 
described above can be obtained 1n hair conditioning compositions 
not containing detersive surfactant ingredients, such as hair 
rinse compositions applied subsequent to shampooing. 

15 The detersive surfactant, when utilized as a cleaning Ingre- 

dient, particularly in shampoo compositions, will generally be 
from about 5% to about 501, preferably from about « to about 301, 
more preferably from about 101 to about 251, of the composition. 
A wide variety of surfactant materials may be utilized including 

20 anionic, nonionic, catlonic, zwltterlonlc and amphoteric surfac- 
tants. Cat Ionic detersive surfactants, if used, should not 
significantly interfere with the effectiveness of anionic surfac- 
tants Included for detersive purposes. As discussed previously, 
it 1s a particular benefit of silicone conditioning agent tech- 

25 nology that anionic detersive surfactants can be used without 
adverse interaction between surfactant and conditioning agent. 

Synthetic anionic detergents useful herein include alkyl and 
alkyl ether sulfates. These materials have the respective formu- 
lae ROSO3M and RO(C2H40) x S03M, wherein R 1s alkyl or alkenyl of 

30 from about B to about 24 carbon atoms, x is 1 to 10, and H 1s a 
water-soluble cation such as ammonium, sodium, potassium and 
triethanolamine. The alkyl ether sulfates useful in the present 
invention are condensation products of ethylene oxide and mono- 
hydric alcohols having from about 8 to about 24 carbon atoms. 

35 Preferably, R has from about 12 to about 18 carbon atoms In both 
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the alkyl and alkyl ether sulfates. The alcohols can be derived 
from fats, e.g., coconut o11 or tallow, or can be synthetic. 
Lauryl alcohol and straight chain alcohols derived from coconut 
oil are preferred herein. Such alcohols are reacted with about 1 
5 to about 10, and especially about 3, molar proportions of ethylene 
oxide and the resulting mixture of molecular species having, for 
example, an average of 3 moles of ethylene oxide per mole of 
alcohol, Is sulfated and neutralized. 

Specific examples of alkyl ether sulfates which may be used 

10 1n the present Invention are sodium and/or ammonium salts of 
coconut alkyl trlethylene glycol ether sulfate, tallow alkyl 
tri ethylene glycol ether sulfate, and tallow alkyl hexaoxyethyl ene 
sulfate. Highly preferred alkyl ether sulfates are those com- 
prising a mixture of individual compounds, said mixture having an 

15 average alkyl chain length of from about 12 to about 16 carbon 
atoms and an average degree of ethoxylatlon of from about 1 to 
about 4 moles of ethylene oxide. Such a mixture also comprises 
from about 0 to about 20% by weight C12-13 compounds; from about 
60 to about 100% by weight of C14.15.i6 compounds, from about 0 to 

20 about 20% by weight of C17-I8-19 compounds; from about 3 to about 
30% by weight of compounds having a degree of ethoxylatlon of 0; 
from about 45 to about 90% by weight of compounds having a degree 
of ethoxylatlon of from about 1 to about 4; from about 10 to about 
25% by weight of compounds having a degree of ethoxylatlon of from 

25 about 4 to about 8; and from about 0.1 to about 15% by weight of 
compounds having a degree of ethoxylatlon greater than about 8. 

Another suitable class of anionic surfactants are the water* 
soluble salts of the organic, sulfuric acid reaction products of 
the general formula: 

30 R1-SO3-M 

wherein Rj is chosen from the group consisting of a straight or 
branched chain, saturated aliphatic hydrocarbon radical having 
from about 8 to about 24, preferably about 12 to about 18, carbon 
atoms; and M is a cation. Important examples are the salts of an 

35 organic sulfuric acid reaction product of a hydrocarbon of the 
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methane series, Including iso-, neo-, 1neso-, and n-paraff1ns, 
having about 8 to about 24 carbon atoms, preferably about 12 to 
about 18 carbon atoms and a sulfonating agent, e.g., SO3, H2SO4, 
oleum, obtained according to known sulfonation methods, including 

5 bleaching and hydrolysis. Preferred are alkali metal and ammonium 
sulfonated C12-I8 n-paraff1ns. 

Additional examples of anionic synthetic surfactants which 
come within the terms of the present Invention are the reaction 
products of fatty acids esterlfled with IsetMonic acid and 

10 neutralized with sodium hydroxide where, for example, the fatty 
acids are derived from cocon'ut oil; sodium or potassium salts of 
fatty acid amides of methyl tauride 1n which the fatty adds, for 
example, are derived from coconut oil. Other anionic synthetic 
surfactants of this variety are set forth 1n U.S. Patents 

15 2,486,921; 2,486,922; and 2,396,278. 

Still other anionic synthetic surfactants include the class 
designated as sucdnamates. This class Includes such surface 
active agents as dlsodlum N-octadecylsulfosucdnamate; tetrasodium 
N-(l,2-d1carboxyethyl)-N-octadecy1sulfosuccinamate; dlamyl ester 

20 of sodium sulfosucclnlc add; dlhexyl ester of sodium sulfosuc- 
clnlc add; dloctyl esters of sodium sulfosucclnlc add. 

Other suitable anionic surfactants utlllzable herein are 
olefin sulfonates having about 12 to about 24 carbon atoms. The 
term "olefin sulfonates" is used herein to mean compounds which 

25 can be produced by the sulfonation of o-olefins by means of 
uncomplexed sulfur trloxide, followed by neutralization of the 
add reaction mixture in conditions such that any sulfones which 
have been formed in the reaction are hydrolyzed to give the 
corresponding hydroxy- alkanesulfonates. The sulfur trloxide can 

30 be liquid or gaseous, and Is usually, but not necessarily, diluted 
by inert diluents, for example by liquid SO2, chlorinated hydro- 
carbons, etc., when used 1n the liquid form, or by air, nitrogen, 
gaseous SO2, etc., when used 1n the gaseous form. 

The a-olefins from which the olefin sulfonates are derived 

35 are mono-olefins having about 12 to about 24 carbon atoms. 
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preferably about 14 to about 16 carbon atoms. Preferably, they 
are straight chain olefins. Examples of suitable 1-olef ins 
include 1-dodecene; 1-tetradecene; 1-hexadecene; 1-octadecene; 
1-eicosene and 1-tetracosene. 
5 In addition to the true alkene sulfonates and a proportion of 

hydroxy- alkanesulfonates, the olefin sulfonates can contain minor 
amounts of other materials, such as alkene disulfonates depending 
upon the reaction conditions, proportion of reactants, the nature 
of the starting olefins and impurities In the olefin stock and 

10 side reactions during the sulfonation process. 

A specific cr-olefin sulfonate mixture of the above type is 
described more fully in the U.S. Patent 3,332,880, Pflauraer and 
Kessler, issued July 25, 1967. 

Another class of anionic organic surfactants are the 0-alkyl- 

15 oxy alkane sulfonates. These compounds have the following 
formula: 

OR2 H 

I I 
Rl - C - C - SO3M 

20 I 



H H 

where Rj is a straight chain alkyl group having from about 6 to 
about 20 carbon atoms, R2 is a lower alkyl group having from about 
1 (preferred) to about 3 carbon atoms, and M is a water-soluble 

25 cation as hereinbefore described. 

Sped f 1 c examples of 0-al kyl oxy-al kane- 1 - sul f onates , or 
alternatively 2-alkyloxy-alkane-l-sulfonates, having low hardness 
(calcium ion) sensitivity useful herein include: potassium-0- 
methoxydecanesulfonate, sodium 2-methoxy-tr1decanesulfonate, 

30 potassium 2-ethoxytetradecyl sulfonate, sodium 2-1sopropoxyhexa- 
decyl sulfonate, lithium 2-t-butoxytetradecyl -sulfonate, sodium 
0-methoxyoctadecyl sulfonate, and ammonium 0-n-propoxydodecyl- 
sulfonate. 

Many additional synthetic anionic surfactants are described 
35 in HcCutcheon's. Emulsifiers and Detergents. 1989 Annual . 
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.published by M.C. Publishing Co. Also U.S. Patent 3.929.678. Laughlin 
et a1. a issued December 30. 1975, discloses many other anionic as well 
as other surfactant types. 

Nonlonic surfactants, which can be used, preferably used In 

5 combination with an anionic, amphoteric or zwitterionic surfac- 
tant, can be broadly defined as compounds produced by the con* 
densation of alkylene oxide groups (hydrophlllc in nature) with an 
organic hydrophobic compound, which may be aliphatic or alkyl 
aromatic in nature. Examples of preferred classes of nonlonic 

10 surfactants are: 

1. The polyethylene oxide condensates of alkyl phenols, 
e.g., the condensation products of alkyl phenols having an alkyl 
group containing from about 6 to about 20 carbon atoms, preferably 
from about 6 to about 12, in either a straight chain or branched 

15 chain configuration, with ethylene oxide, the said ethylene oxide 
being present in amounts equal to from about 10 to about 60 moles 
of ethylene oxide per mole of alkyl phenol. The alKyl substltuent 
In such compounds may be derived from polymerized propylene, 
diisobutylene, octane, or nonane, for example. 

20 2. Those derived from the condensation of ethylene oxide 

with the product resulting from the reaction of propylene oxide 
and ethylene diamine products which may be varied In composition 
depending upon the balance between the hydrophobic and hydrophilic 
elements which is desired. For example, compounds containing from 

2 5 about 40X to about 80% polyoxy ethylene by weight and having a 
molecular weight of from about 5,000 to about 11,000 resulting 
from the reaction of ethylene oxide groups with a hydrophobic base 
constituted of the reaction product of ethylene diamine and excess 
propylene oxide, said base having a molecular weight of the order 

30 of about 2,500 to about 3,000, are satisfactory. 

3. The condensation product of aliphatic alcohols having 
from about 8 to about 18 carbon atoms, in either straight chain or 
branched chain configuration, with ethylene oxide, e.g., a coconut 
alcohol ethylene oxide condensate having from about 10 to about 30 
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moles of ethylene oxide per mole of coconut alcohol, the coconut 
alcohol fraction having from about 10 to about 14 carbon atoms. 

4. Long chain tertiary amine oxides corresponding to the 
following general formula: 

5 R1R2R3N > 0 

wherein Ri contains an alkyl, alkenyl or monohydroxy alkyl radical 
of from about 8 to about 18 carbon atoms, from 0 to about 10 
ethylene oxide moieties, and from 0 to about 1 glyceryl moiety, 
and R2 and R3 contain from about 1 to about 3 carbon atoms and 

10 from 0 to about 1 hydroxy group, e.g., methyl, ethyl, propyl, 
hydroxyethyl , or hydroxypropyl radicals. The arrow In the formula 
1s a conventional representation of a semlpolar bond. Examples of 
amine oxides suitable for use In this Invention Include dimethyl - 
dodecyl amine oxide, oleyld1( 2 -hydroxyethyl) amine oxide, dimethyl - 

15 octylamlne oxide, dimethyl -decyl amine oxide, dimethyl -tetradecyl- 
amlne oxide, 3,6,9-trloxaheptadecyldlethylamlne oxide, dt(2- 
hydroxyethyl)-tetradecyl amine oxide, 2-dodecoxyethyld1methylam1ne 
oxide, 3-dodecoxy-2-hydroxypropy1d1 (3 -hydroxypropyl ) 
amine oxide, d1 methyl hexadecyl amine oxide. 

20 5. Long chain tertiary phosphlne oxides corresponding to 

the following general formula: 

RR'R'P > 0 

wherein R contains an alkyl, alkenyl or monohydroxy alkyl radical 
ranging from about 8 to about 18 carbon atoms In chain length f 

25 from 0 to about 10 ethylene oxide moieties and from 0 to about 1 
glyceryl moiety and R' and R" are each alkyl or monohydroxyal kyl 
groups containing from about 1 to about 3 carbon atoms. The arrow 
In the formula 1s a conventional representation of a semlpolar 
bond. Examples of suitable phosphlne oxides are: 

30 dodecyl dimethyl phosphlne oxide, tetradecyldlmethylphosphlne oxide, 
tetradecylmethylethylphosphine oxide. 3,6,9, -trloxaoctadecyldl- 
methyl phosphlne oxide, cetyldlmethylphosphlne oxide, 3-dodecoxy-2- 
hydroxypropyldl (2 -hydroxyethyl) phosphlne oxide, stearyldlmethyl- 
phosphine oxide, cetyl ethyl propyl phosphlne oxide, oleyldlethyl- 

35 phosphlne oxide, dodecyl diethyl phosphlne oxide, tetradecyl diethyl- 
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phosphine oxide, dodecyldi propyl phosphine oxide, dodecyldi (hy- 
droxyraethyl )phosph1ne oxide, dodecyldi (2-hydroxyethyl )phosph1ne 
oxide, tetradecy 1 methyl -2 -hydroxypropyl phosphine oxide, oleydi- 
methyl phosphine oxide, 2-hydroxydodecyld1methy1phosph1ne oxide. 
5 6. Long chain dial Kyi sulfoxides containing one short chain 

alkyl or hydroxy alkyl radlcalof from about 1 to about 3 carbon 
atoms (usually methyl) and one long hydrophobic chain which 
Include alkyl, alkenyl, hydroxy alkyl, or keto alkyl radicals 
containing from about 8 to about 20 carbon atoas, from 0 to about 

10 10 ethylene oxide moieties and from 0 to about 1 glyceryl moiety. 
Examples Include: octadecyl methyl sulfoxide, 2-ketotrldecyl 
methyl sulfoxide, 3,6,9,-tHxaoctadecyl 2-hydroxyethyl sulfoxide, 
dodecyl methyl sulfoxide, oleyl 3 -hydroxypropyl sulfoxide, tetra- 
decyl methyl sulfoxide, 3-methoxytr1decyl methyl sulfoxide, 

15 3-hydroxytr1decyl methyl sulfoxide, 3-hydroxy-4-dodecoxybuty1 
methyl sulfoxide. 

Zwitterlonlc surfactants are exemplified by those which can 
be broadly described as derivatives of aliphatic quaternary 
ammonium, phosphonlum, and sulfonlum compounds, 1n which the 

20 aliphatic radicals can be straight or branched chain, and wherein 
one of the aliphatic substHuents contains from about 8 to about 
18 carbon atoms and one contains an anionic group, e.g., carboxy, 
sulfonate, sulfate, phosphate, or phosphonate. A general formula 
for these compounds Is: 

25 (R3) x 

I 

R2 - Y(+) - CH2 - R«ZH 
wherein R2 contains an alkyl, alkenyl, or hydroxy alkyl radical of 
from about 8 to about 18 carbon atoms, from 0 to about 10 ethylene 
30 oxide moieties and from 0 to about 1 glyceryl moiety; Y Is se- 
lected from the group consisting of nitrogen, phosphorus, and 
sulfur atoms; R 3 1s an alkyl or monohydroxyalkyl group containing 
about 1 to about 3 carbon atoms; X Is 1 when Y Is a sulfur atom, 
and 2 when Y 1s a nitrogen or phosphorus atom; R* is an alkyl ene 

35 
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or hydroxyalkylene of from about 1 to about 4 carbon atoms and Z 
1s a radical selected from the group consisting of carboxylate, 
sulfonate, sulfate, phosphonate, and phosphate groups. 
Examples of such surfactants Include: 
5 4-[N f N-d1(2-hydroxyethyl)-N-octadecylammon1o]-butane-l-carboxy- 

late; 

5.[S-3-hydroxypropyl-S-hexadecylsulfon1o]-3-hydroxypentane-l-sulf- 
ate; 

3-[P,P-d1ethyl-P-3,6 t 9-tr1oxatetradexocylphosphon1o]-2-hydroxy-pr- 

10 opane-1 -phosphate; 

3-[N f N-d1propyl-N-3-dodecoxy-2-hydroxypropylanmon1o]-propane-l-ph- 

osphonate; 

3-(N f N-d1raethyl-N-hexadecylannon1o)propane-l-sulfonate; 
3-(N,N-dimethyl-N-hexadecyl«w»n1o)-2-hydroxypropane-l-sulfonate; 
15 4-[N,N-d1(2-hydroxyethyl)-N-(2-hydroxydodecy1)annon1o]-butane-l- 
carboxyl ate ; 

3-[S-ethyl-S-(3-dodecoxy-2-hydroxypropy1)sulfon1o]-propane-l-phos- 
phate; 

3- [ P» P-d1methyl - P-dodecy 1 phosphonl o] -propane- 1 -phosphonate ; and 
20 5-[N,N-d1(3-hydroxypropyl )-N-hexadecylammon1o]-2-hydroxy-pentane- 
1- sulfate* 

Other zwitterionics such as betalnes can also be useful in 
the present Invention. Examples of betalnes useful herein Include 
the high alkyl betalnes, such as coco dimethyl carboxymethyl 

25 betalne, cocoamldopropyl betalne, cocobetalne, lauryl amldopropyl 
betaine, oleyl betalne, lauryl dimethyl carboxymethyl betalne, 
lauryl dimethyl alphacarboxyethyl betalne, cetyl dimethyl carboxy- 
methyl betalne, lauryl b1s-(2-hydroxyethyl) carboxymethyl betalne, 
stearyl bl s- (2 -hydroxy propy 1 ) carboxymethyl betalne, oleyl d1- 

30 methyl gamma-carboxypropyl betalne, and lauryl bis-(2-hydroxy- 
propyl)alpha-carboxyethyl betalne. The sulfobetalnes may be 
represented by coco dimethyl sulfopropyl betalne, stearyl dimethyl 
sulfopropyl betaine, lauryl dimethyl sulfoethyl betalne, lauryl 
b1s-(2-hydroxyethyl) sulfopropyl betaine and the like; amido- 

35 betalnes and amidosulfobetaines, wherein the RC0NH(CH2)3 radical 
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Is attached to the nitrogen atom of the betalne are also useful In 
this Invention. Preferred betalnes for use 1n the present compo- 
sitions are cocoamldopropyl betalne, cocobetaine, lauryl amido- 
propyl betalne, and oleyl betalne. 

Examples of amphoteric surfactants which can be used in the 
compositions of the present Invention are those which are broadly 
described as derivatives of aliphatic secondary and tertiary 
amines In which the aliphatic radical can be straight or branched 
chain and wherein one of the aliphatic substltuents contains from 
about 8 to about 18 carbon atoms and one contains an anionic water 
solubillzing group, e.g., carboxy, sulfonate, sulfate, phosphate, 
or phosphonate. Examples of compounds falling within this defini- 
tion are sodium 3-dodecyl-am1noprop1onate, sodium 3-dodecylamlno- 
propane sulfonate, sodium lauryl sarcoslnate, N-alkyl taurines such 
as the one prepared by reacting dodecyl amine with sodium Ise- 
thlonate according to the teaching of U.S. Patent 2,658,072, 
N-higher alkyl aspartic adds such as those produced according to 
the teaching of U.S. Patent 2,438,091, and the products sold under 
the trade name "Hiranol" and described in U.S. Patent 2,528,378. 

Cat1on1c detersive surfactants can also be used, although the 
use of anionic, nonionic, amphoteric, and zw1tter1on1c surfactants 
1s preferred. Catlonlc detersive surfactants are well known in 
the art. Generally, the catlonlc detersive surfactants will be 
quaternary ammonium compounds or amino compounds that are 
positively charged when dissolved in the compositions hereof as 
well as at neutral pH. 

The above-mentioned surfactants can be used alone or in 
combination In the hair care compositions of the present Inven- 
tion. Preferred surfactants for use in the present shampoo 
compositions Include ammonium lauryl sulfate, ammonium laureth 
sulfate, tri ethyl amine lauryl sulfate, tri ethyl amine laureth 
sulfate, tri ethanol amine lauryl sulfate, triethanol amine laureth 
sulfate, monoethanol amine lauryl sulfate, monoethanol amine laureth 
sulfate, diethanol amine lauryl sulfate, dl ethanol amine laureth 
sulfate, lauric monoglyceride sodium sulfate, sodium lauryl 
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sulfate, sodium laureth sulfite, potassium lauryl sulfate, potas- 
sium laureth sulfate, sodium lauryl sarcoslnate, sodium lauroyl 
sarcoslnate, lauryl sarcoslne, cocoyl sarcoslne, ammonium cocoyl 
sulfate, ammonium lauroyl sulfate, sodium cocoyl sulfate, sodium 
5 lauroyl sulfate, potassium cocoyl sulfate, potassium lauryl 
sulfate, trtethanol amine lauryl sulfate, tMethsnol amine lauryl 
sulfate, monoethanol amine cocoyl sulfate, monoethanol amine lauryl 
sulfate, sodium trldecyl benzene sulfonate, sodium dodecyl benzene 
sulfonate, cocoamldopropyl betalne, cocobetalne, lauryl amldo 

10 propyl betalne, oleyl betalne, and cocoamphocarboxyglyclnate. 

The most preferred shampoos of the present Invention contain 
specific combinations of anionic surfactants, ZMltterlonlc sur- 
factants, and amphoteric surfactants. The preferred shampoos 
contain from about 2% to about 16X of alkyl sulfates and from 0% 

15 to about 141 of ethoxylated alkyl sulfates with a total surfactant 
level of from about 15% to about 20%. 

Optional Components 

The compositions herein can contain a variety of non-essen- 
tial optional components. Such optional Ingredients Include, for 

20 example, preservatives such as benzyl alcohol, methyl paraben, 
propyl paraben and 1m1dazo11d1ny1 urea; catlonlc conditioning 
agents, including both catlonlc conditioning surfactants and 
catlonlc conditioning polymers; thickeners and viscosity modifiers 
such as a dlethanol amide of a long chain fatty add (e.g., PEG 3 

25 lauramlde), block polymers of ethylene oxide and propylene oxide 
such as Pluronlc F88 offered by BASF Wyandotte, sodium chloride, 
sodium sulfate, ammonium zylene sulfonate, propylene glycol, 
polyvinyl alcohol, and ethyl alcohol; gelling agents such as 
hydroxyethyl cellulose; pH adjusting agents such as citric add, 

30 succinic add, phosphoric acid, sodium hydroxide, sodium car- 
bonate, etc.; perfumes; dyes; and sequestering agents such as 
disodium ethyl enedl amine tetraacetate. This list of optional 
Ingredients Is not meant to be exclusive, and other optional 
components can be utilized. 

35 
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These optional ingredients generally are used individually at a 
level of from about 0.01* to about 10*. most commonly from about 0.5* to 
about 5.0* by weight of the composition. 

A variety of cationic surfactants useful as detersive surfactants 

5 and as conditioning agents are well known in the art. These materials 
contain amino or quaternary amnonium hydrophilic moieties which are 
positively charged when dissolved in the aqueous composition of the 
present invention. Whether the cationic surfactant functions as a 
detersive surfactant or a conditioning agent, or both, will depend upon 

10 the particular compound as is well understood by those skilled in the 
art. In general, compounds with longer chain length moieties attached 
to the cationic nitrogen tend to exhibit greater conditioning benefits. 
Cationic surfactants among those useful herein are disclosed in the 
following documents: M.C. Publishing Co., McCutcheon's. Detergents & 

15 Emulsifiers, (North American edition 1989); Schwartz et al., Surface 
Active Agents. Their Chemistry and Technology, New York: Interscience 
Publishers, 1949; U.S. Patent 3,155,591, Hilfer, issued November 3, 1964; 
U.S. Patent 3,929,678, Laughlin et al., issued December 30, 1975; U.S. 
Patent 3,959,461, Bailey et al., Issued May 25, 1976; and U.S. Patent 

20 4,387,090, Bolich, Jr., issued June 7, 1983. 

Quaternary ammonium salts include dialkyl dimethyl -ammonium 
chlorides and trial kyl methyl ammonium chlorides, wherein the alky! 
groups have from about 12 to about 22 carbon atoms and are derived from 
long-chain fatty acids, such as hydrogenated tallow fatty acid (tallow 

25 fatty acids yield quaternary compounds wherein R x and R 2 have 
predominately from 16 to 18 carbon atoms). These types of cationic 
surfactants are useful as hair conditioning agents. Examples of 
quaternary ammonium salts useful herein includeditallowdi methyl ammonium 
chloride, ditallowdi methyl ammoni urn methyl sulfate, dihexadecyl dimethyl 

30 ammonium chloride, di (hydrogenated tallow) dimethyl ammonium chloride, 
dioctadecyl dimethyl ammonium chloride, dieicosyl dimethyl ammonium 
chloride, didocosyl dimethyl ammonium chloride, di (hydrogenated tallow) 
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dimethyl ammonium acetate, dihexadecyl dimethyl ammonium chloride, 
dihexadecyl dimethyl ammonium acetate, ditallow dipropyl amnonium 
phosphate, ditallow dimethyl ammonium nitrate, di(coconutalkyl) 
dimethyl ammonium chloride, and stearyl dimethyl benzyl ammonium 
5 chloride. Ditallow dimethyl ammonium chloride, dicetyl dimethyl 
ammonium chloride, stearyl dimethyl benzyl ammonium chloride and 
cetyl trimethyl ammonium chloride are preferred quaternary anroo- 
nium salts useful herein. D1-(hydrogenated tallow) dimethyl 
ammonium chloride and tri cetyl methyl ammoniua chloride are 

10 particularly preferred quaternary ammonium salts. Preferred of 
the conventional cationic conditioning agents are cetyl trimethyl 
ammonium chloride, lauryl trimethyl ammonium chloride, tricetyl 
methyl ammonium chloride, stearyldimethyl benzyl ammonium chlo- 
ride, and di (partially hydrogenated tallow)d1methy1anmon1uni 

15 chloride; These materials may also provide anti-static benefits to 
the present shampoo compositions. 

Salts of primary, secondary and tertiary fatty amines are 
also suitable cationic surfactant materials. The alkyl groups of 
such amines preferably have from about 12 to about 22 carbon 

20 atoms, and may be substituted or unsubstltuted. Secondary and 
tertiary amines are preferred, tertiary amines are particularly 
preferred. Such amines, useful herein, include stearamido propyl 
dimethyl amine, diethyl amino ethyl stearamide, dimethyl stear- 
amine, dimethyl soyamine, soyamine, myristyl amine, tridecyl 

25 amine, ethyl stearylamine, N-tallowpropane diamine, ethoxylated (5 
moles E.O.) stearylamine, dihydroxy ethyl stearylamine, and 
arachidylbehenylamine. Suitable amine salts include the halogen, 
acetate, phosphate, nitrate, citrate, lactate and alkyl sulfate 
salts. Such salts include stearylamine hydrochloride, soyamine 

30 chloride, stearylamine formate, N-tallowpropane diamine dichloride 
and stearamidopropyl dimethyl amine citrate. Cationic amine 
surfactants included among those useful in the present invention 
are disclosed in U.S. Patent 4,275,055, Nachtigal, et al . , issued 
June 23, 1981. 

35 
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Cat1on1c conditioning surfactants especially useful in 
shampoo formulations are quaternary ammonium or amino compounds 
having at least one N-radical containing one or more nonionic 
hydropMlic moieties selected from alkoxy, polyoxyalkylene, 
5 alkylamldo, hydroxyal kyl , and alkylester moieties, and 
combinations thereof- The surfactant contains at least one 
hydrophillc moiety within 4, preferably within 3, carbon atoms 
(Inclusive) of the quaternary nitrogen or catlonlc amino nitrogen. 
For purposes herein, this means that the closest non-carbon atom 

10 In the hydrophone moiety to the catlonlc nitrogen must be within 
the stated number of carbon atoms relative to said nitrogen. 
Additionally, carbon atoms that are part of a hydrophillc moiety, 
e.g., carbon atoms carbon atoms In a hydrophillc polyoxyalkylene 
(e.g., -CH t -CH,-0-), that are adjacent to other hydrophillc 

15 moieties are not counted when determining the number of 
hydrophillc moieties within 4, or preferably 3, carbon atoms of 
the catlonlc nitrogen. In general, the alkyl portion of any 
hydrophillc moiety Is preferably a CfC, alkyl. Suitable hydro- 
ph1le-conta1n1ng radicals Include, for example, ethoxy, propoxy, 

20 pol y oxye thy 1 ene , pol yoxypropy 1 ene , ethyl ami do , propyl ami do , 
hydroxyme thy 1 , hydroxye thyl , hydroxypropy 1 , methyl ester , ethyl - 
ester, propyl ester, or mixtures thereof, as nonionic hydrophlle 
moieties. The amino surfactants must be positively charged at the 
pH of the shampoo compositions. Generally, the pH of the shampoo 

25 compositions will be less than about 10, typically from about 3 to 
about 9. 

Among the quaternary ammonium catlonlc surfactants useful 
herein are those of the general formula: 

30 Ri Rj + 

N X- 

Rt *4 

wherein R iv R 2 , R, and R 4 radicals comprise, independently, sub- 
35 stituted or unsubstltuted hydrocarbyl chains of from 1 to about 30 
carbon atoms, or a hydrocarbyl having from 1 to about 30 carbon 
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atoms and containing one or more aromatic, ether, ester, amldo, or 
amino moieties present as substltuents or as linkages 1n the 
radical chain, wherein at least one of the R1-R4 radicals contains 
one or more hydrophlUc moieties selected from alkoxy (preferably 
5 Cj-Cj alkoxy), polyoxyalkylene (preferably C x -C, polyoxyalkylene), 
alkylamldo, hydroxy al kyl , alkylester, and combinations thereof. 
Preferably, the cationlc conditioning surfactant contains from 2 
to about 10 nonlonlc hydrophlle moieties located within the above 
stated ranges. For purposes herein, each hydrophlUc ami do, 

10 alkoxy, hydroxyal kyl , alkylester, alkylamldo or other unit 1s 
considered to be a distinct nonlonlc hydrophlle moiety. X 1s a 
soluble salt forming anion preferably selected from halogen 
(especially chlorine), acetate, phosphate, nitrate, sulfonate, and 
alkyl sulfate radicals. 

IS Preferred quaternary ammonium salts Include polyoxyethylene 

(2) stearyl methyl ammonium chloride, methyl bis (hydrogen a ted 
tallowamldoethyl) 2 -hydroxy ethyl ammonium methyl sulfate, poly- 
oxypropylent (9) diethyl methyl ammonium chloride, tripolyoxy- 
ethylene (total PE6-10) stearyl ammonium ohosphate, b1s(N- 

20 hydroxyethyl -2-oleyl 1m1dazo11n1um chloride) polyethylene glycol 
(12), and 1 sododecyl benzyl trlethanol ammonium chloride. 

Other aranonlum quaternary and amino surfactants Include those 
of the above general formula 1n the form of ring structures formed 
by covalently linking two of the radicals. Examples of such 

25 cationlc surfactants Include Imidazolines, 1m1dazo11n1ums, and 
pyrldlnlums, etc., wherein said surfactant has at least one 
nonlonlc hydrophlle-contalnlng radical as set forth above. 
Specific examples Include 2-heptadecyl-4,5-d1hydro-lH-1midazo1- 
1 -ethanol , 4 , 5-d1 hydro- 1 - (2 -hydroxyethyl ) -2-1 soheptadecyl -1 - 

30 phenylmethyl1m1dazo11um chloride, and l-[2-oxo-2-[[2-[{l-oxoocta- 
decyl)oxy]ethyl]am1no]ethyl] pyridinium chloride. 

Salts of primary, secondary and tertiary fatty amines are 
also preferred cationlc surfactant materials. The alkyl groups of 
such amines preferably have from about 1 to about 30 carbon atoms 

35 and must contain at least one, preferably 2 to about 10, nonionic 
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hydrophlllc moieties selected from alkoxy, polyoxyal xylene, 
alkylamido, hydroxyal kyl , and alkylester moieties, and mixtures 
thereof. Secondary and tertiary amines are preferred, tertiary 
amines are particularly preferred. Specific examples of suitable 

5 amines include diethyl aminoethyl polyoxy ethylene (5) laurate, 
coco-polyglyceryl-4 hydroxypropyl dlhydroxy ethyl amine, and 
dihydroxyethyl tall owamine hydrochloride. 

Another type of cation 1c hair conditioning agent that can be 
advantageously incorporated Into the compositions hereof 

10 especially into shampoos, encompasses quaternary ammonium and 
catlonic amino polymeric conditioning agents. Such materials are 
known in the art, and a variety of such materials can be found in 
the CTFA Cosmetic Ingredient Dictionary, 3rd edition, edited by 
Estrln, Crosley, and Haynes, (The Cosmetic, Toiletry, and 

15 Fragrance Association, Inc., Washington, O.C., 1982). Especially 
useful among these are organic polymers characterized by open 
chain backbone, with quaternary ammonium or catlonic amino 
moieties, or a mixture thereof, and a charge density which 1s no 
greater than about +3.0 meq/gram. Preferably, charge density is 

20 less than about +2.75 meq/gram. The precise catlonic charge 
density is not believed to be critical as long as it Is less than 
those stated essential and preferred limits. However, for 
practical reasons, the charge density should be of a level such 
that efficient substantlvlty between the polymer and the hair can 

25 be attained. Generally, 1t is preferred that catlonic charge 
density be at least about 0.2 meq/gram, more preferably at least 
about 0.4 meq/gram. Generally, the shampoo pH will be between 
about 3 and about 9, preferably between about 4 and about 8. 
Those skilled In the art will recognize that the charge density of 

30 ami no-containing polymers may vary depending upon pH and the 
isoelectric point of the amino groups. Additionally, 1t is 
preferred that the charge density be within the above limits at 
the pH of intended use which will, in general, be from about pH 4 
to about pH 9, most generally from about pH 5 to about pH 8. The 

35 polymer, of course, must remain catlonic upon application to the 
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hair in order for there to be adequate substantlvlty between the 
conditioning agent and the hair. 

Suitable cationlc polymers Include, for example, copolymers 
of vinyl monomers having cationlc amine or quaternary ammonium 
5 functionalities with water soluble spacer monomers such as acyl- 
amlde, methacryl amide, alkyl and dlalkyl acrylamides, al Kyi and 
dlalkyl methacryl amides, alkyl acrylate, alkyl methacryl ate, vinyl 
caprolactone, and N-v1nyl pyrrolidone. The alkyl and dlalkyl 
substituted monomers preferably have Ci-C, alkyl groups, more 
10 preferably C t -C, alkyl groups. Other suitable spacer monomers 
Include vinyl esters, vinyl alcohol (made by hydrolysis of 
polyvinyl acetate), malelc anhydride, propylene glycol, and 

ethylene glycol. 

Tertiary amine- substituted vinyl monomers can be polymerized 

15 1n the amine form, or can be converted to ammonium by a 
quaternlzation reaction. The amines can also be similarly 
quaternized subsequent to formation of the polymer. 

Tertiary amine functionalities can be quaternized by reaction 
with a salt of the formula R'X wherein R' 1$ a short chain alkyl, 

20 preferably a Ci-C, alkyl, more preferably a C l -C J alkyl, and X 1s 
an anion which forms a water soluble salt with the quaternized 
ammonium. X can be, for example, a halide (e.g., CI, Br, I, or F, 
preferably CI, Br, or I) or a sulfate. 

Suitable cationlc amino and quaternary ammonium monomers 

25 Include, for example, vinyl compounds substituted with dlalkyl - 
amlnoalkyl acrylate, dlalkyl ami noalkyl methacrylate, monoalkyl- 
amlnoalkyl acrylate, monoalkyl ami noalkyl methacrylate, trl alkyl 
methacryl oxy alkyl ammonium salt, trl alkyl acryloxyalkyl ammonium 
salt, vinyl quaternary ammonium monomers having cyclic cationlc 

30 nitrogen -containing rings such as pyr1d1n1um and 1midazo11um, 
e.g., alkyl vinyl 1m1dazol1um and alkyl vinyl pyrldlnlum salts. 
The alkyl portions of these monomers are preferably lower alkyl s 
such as the Cj-Cj alkyls, more preferably C t and C, alkyls. The 
quaternary ammonium salts must, of course, be soluble, and the 

35 anionic counterlons referred to above are suitable. 
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The amine- substituted monomers useful for catlonlc organic 
polymers hereof will preferably be secondary or tertiary amines, 
more preferably tertiary amines. Suitable amlne-substituted vinyl 
monomers for use herein Include dial Kyi ami noal Kyi acrylate, 

5 dial Kyi ami noal Kyi methacrylate, dial Kyi »1noal Kyi acrylamide, 
dlalKylamlnoalKyl and methacryl amide wherein the alKyl groups are 
preferably Cx-C,, more preferably Cj-C,, alKyls. 

The cation 1c polymers hereof can also comprise mixtures of 
monomer units derived from amine and/or quaternary anmonium- 

10 substituted oxyalKylene, vinyl, or other polymerizable monomer and 
compatible spacer monomers. 

The charge density, I.e., the meq/gram of catlonlc charge, 
can be controlled and adjusted in accordance with techniques will 
known in the art. In general, adjustment of the proportions of 

15 amine or quaternary ammonium moieties in the polymer, as well as 
pH of the shampoo composition in the case of the amines, will 
affect the charge density. 

Specific examples of suitable catlonlc hair conditioning 
polymers Include, for example, copolymers of l-v1nyl-2-pyrrol1done 

20 and l-v1nyl-3-methyl1m1dazo11um salt (e.g., chloride salt) 
(referred to in the Industry as Polyquatem1um-l6), such as those 
commercially available from BASF Wyandotte Corp. (Parslppany, NJ, 
USA) under LUVIQUAT tradename (e.g., LUVIQUAT FC 370) and 
copolymers of l-vlnyl-2-pyrrolldone and dimethyl ami noethyl 

25 methacrylate (referred to In the industry as Polyquatern1um-ll) 
such as those commercially available for the 6af Corporation 
(Wayne, NJ, USA) under the GAFQUAT tradename (e.g., GAFQUAT 755N). 

If Included 1n the shampoos of the present invention, the 
catlonlc material should not unduly Interfere with the in-use 

30 performance and end-benefits of the shampoo, particularly it 
should not seriously Interfere with any anionic surfactants. 
Generally, if utilized, catlonlc detersive surfactant will be 
present at a level of from about 0.05% to about 5%. 
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The pH of the present compositions 1s not generally critical 
and nay be In the range of from 2 to about 10, preferably from 
about 3 to about 9, more preferably from about 4 to about 8. 

METHOD OF MANUFACTURE 

5 The compositions of the present invention, In general, can be 

made by mixing the materials together at elevated temperature, 
e.g., about 72*C. The silicone resin and silicone fluid component 
are first mixed together before being mixed with the other ingre- 
dients. The complete mixture 1s mixed thoroughly at the elevated 

10 temperature and is then pumped through a high shear mill and then 
through a heat exchanger to -cool It to ambient temperature. The 
average particle size of the silicone is preferably from about 0.5 
to about 20 microns. Alternately, the silicone conditioning agent 
can be mixed with anionic surfactant and fatty alcohol, such as 

15 cetyl and stearyl alcohols, at elevated temperature, to form a 
premix containing dispersed silicone. The premlx can then be 
added to and mixed with the remaining materials of the shampoo, 
pumped through a high shear mill, and cooled. 

METHOD OF USE 

20 The present compositions are used in a conventional manner 

for cleaning hair. An effective amount of the composition for 
conditioning hair In the case of the hair conditioning composition 
hereof and, In the case of shampoos, an effective amount for 
cleaning and conditioning hair, typically, from about 1 g to about 

25 20 g of the composition, 1s applied to hair that has preferably 
been wetted, generally with water, and then rinsed out. Applica- 
tion to the hair typically includes working the composition 
through the hair such that most or all of the hair 1s contacted 
with the composition. Hair rinses, not containing detersive 

30 surfactant, are generally applied to rinsed wet hair after 
shampooing, and then also rinsed out. 

EXAMPLES 

The following Examples further describe and demonstrate the 
preferred embodiments within the scope of the present invention. 
35 The Examples are given solely for the purpose of Illustration and 
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are not to be construed as limitations of the present Invention as 
many variations thereof are possible without departing from Us 
spirit and scope. All levels given reflect the active weight of 
the lister material unless otherwise specifically Indicated. 
5 EXAMPLES 1-6 

The following examples exemplify shampoo and hair rinse 
compositions of the present Invention. 

Example # (Ut. %) 

Component 
10 Ammonium Lauryl Sulfate 

Ammonium Laureth Sulfate 

Ammonium Xylene Sulfonate 

Ethylene Glycol Dlstearate 

Cocomonoethanol Amide 
15 Cetyl Alcohol 

Stearyl Alcohol 

Tricetyl Methyl Ammonium 
Chloride 

DUallow Dimethyl Ammonium 
20 Chloride 1-00 

Methyl bis-hydrogenated Tallow 
Amido Ethyl 2 -Hydroxy ethyl 
Ammonium Methyl Sulfate 1 2.00 

LUVIQUAT FC 370 * -50 

25 Silicone Fluid Component ' 2.85 1.38 1.42 2.85 1.38 2.85 

MQ Silicone Resin/Volatile 

Cyclomethlcone 4 .15 .12 .08 .15 .12 .12 

Coloring Agent .64 .64 .64 .64 .64 .64 

Perfume 1.20 1.00 1.00 1.20 1.20 1.20 

30 Preservative .03 .03 .03 .03 .03 .03 

Water and 

Miscellaneous to 100% 

1 VARISOFT 110*. available from Sherex Chemical Company 
(Dublin, Ohio USA). 

35 
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* LUVIQUAT* FC 370, a copolymer of vinyl pyrrol 1done and methyl 
vinyl Imldazollui chloride available from BASF Wyandotte 

■ 

Corp. (Parsippany, NJ, USA). 
9 A 60:40 wt. ratio blend of po1yd1methyls11oxane fluid (about 
5 350 centlstokes) and polydlmethylsiloxane gun (GE SE76, 

available from General Electric Co., Silicone Products 
Division (Waterford, NY), centlpolse). 
4 A 60:40 wt. ratio blend of the HQ resin 1n volatile silicone 
carrier. M:Q molar ratio of about 0.8:1.0. 
10 These compositions can be made by preparing a premlx of the 

entire amount of silicone conditioning agent (I.e., the silicone 
fluid component and the silicone resin) to be Incorporated Into 
the shampoo, along with sufficient ammonium laureth sulfate and 
cetyl and stearyl alcohol such that the premlx comprises about 30X 
IS silicone conditioning agent, about 69% surfactant, and about IX of 
the alcohols. The premlx Ingredients are heated and stirred at 
72*C for about 10 minutes and the premlx Is then conventionally 
mixed with the remaining hot Ingredients. The composition Is then 
pumped through a high shear mixer and cooled. 
20 The hair rinse conditioner of Example 5 1s made by mixing the 

Ingredients together at about 72'C for about 10 minutes. 

The compositions of Examples 1-4 and 6 can provide excellent 
in-use hair cleaning and conditioning, along with high silicone 
hair conditioning agent efficiency. The composition of Example 5 
25 can provide excellent hair conditioning along with high silicone 
hair conditioner efficiency. 

WHAT IS CIAIHE0 IS: 
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1. A hair conditioning shampoo composition comprising: 

(a) from about 5% to about 50% of a detersive surfactant 
component; 

(b) from about 0,1% to about 10%, by weight, of a dispersed 
silicone hair conditioning component, said hair condi- 
tioning component comprising: 

(1) a nonvolatile, Insoluble, silicone fluid component; 
and 

(1.1) silicone resin, said silicone resin being soluble 
in said silicone polymer fluid component and 
insoluble in water and 1n said shampoo composition; 

wherein the weight ratio of (1):(11) is from about 4:1 

# 

to about 400:1; and 

» 

(c) an aqueous carrier. 

2. A shampoo composition as in Claim 1, further comprising a 
silicone hair conditioning component suspending agent. 

■ 

3. A shampoo composition as in Claim 2, wherein said 
composition is in the form of a pourable liquid. 

4. A shampoo composition as in Claim 2, wherein said sili- 
cone resin component 1s selected from the group consisting of HQ 
resins, HT resins, MD resins, MOT resins, MDQ resins, HTQ resins, 
and MDTQ resins, and mixtures thereof, said resin component having 
at least about 1.1 oxygen atoms per silicon atom. 

5. A shampoo composition as in Claim 4, wherein said 
silicone resin component comprises MQ resin. 

6. A shampoo composition as in Claim 5, wherein said MQ 
resin has an M:Q ratio of from about 0.5:1.0 to about 1.5:1.0. 
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7. A shampoo composition as in Claim 2, wherein said sili- 
cone fluid component comprises a mixture of pol yd1 methyl si loxane 
gum having a viscosity greater than about 1,000,000 centipoise and 
polydimethylsiloxane fluid having a viscosity of from about 10 
centipoise to about 100,000 centipoise, said mixture having a 
gum:fluid weight ratio of from about 30:70 to about 70:30. 

8. A shampoo composition as in Claim 6, wherein said non- 
volatile, silicone fluid component comprises a mixture of poly- 
dimethylsiloxane gum having a viscosity greater than about 
1,000,000 centipoise and dimethicone fluid having a viscosity of 
from about 10 centipoise to about 100,000 centipoise, said mixture 
having a gum:f1uid weight ratio of from about 30:70 to about 
70:30. 

9. The shampoo composition of Claim 2 wherein the detersive 
surfactant is selected from anionic, nonionic, zwitterlonic, and 
amphoteric surfactants, and mixtures thereof. 

10. The shampoo composition of Claim 9 wherein the detersive 
surfactant comprises one or more anionic surfactants. 

* 

11. The shampoo composition of Claim 10 wherein the deter- 
sive surfactant is at a level of from about 10X to about 30% by 
weight of the composition. 

12. The shampoo composition of Claim 11 wherein the surfac- 
tant comprises alkyl sulfates, ethoxylated alkyi sulfates, or 
mixtures thereof. 

13. The shampoo composition of Claim 12 wherein the surfac- 
tant is selected from the group consisting of ammonium lauryl 
sulfate, ammonium laureth sulfate, triethylamine lauryl sulfate, 
triethylamlne laureth sulfate, triethanolamine lauryl sulfate, 
triethanol amine laureth sulfate, monoethanol amine lauryl sulfate, 
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monoethanol amine laureth sulfate, diethanol amine luaryl sulfate, 
diethanol amine laureth sulfate, laurlc monoglyceride sodium 
sulfate, sodium lauryl sulfate, sodium laureth sulfate, potassium 
lauryl sulfate, potassium laureth sulfate, aluryl sarcoslne, 
cocoyl sarcosine, ammonium cocoyl sulfate, ammonium lauroyl 
sulfate, sodium cocoyl sulfate, sodium lauroyl sulfate, potassium 
cocoyl sulfate, potassium lauroyl sulfate, triethanol amine lauroyl 
sulfate, triethanol amine lauroyl sulfate, sodium tridecyl benzene 
sulfonate, sodium dodecyl benzene sulfonate, and mixtures thereof. 

14. A shampoo composition as in Claim 9 further comprising 
from about 0.1% to about 5%, by weight, of a cationlc conditioning 
agent. 

15. A hair conditioning composition comprising: 

(a) from about 0.1% to about 10%, by weight, of a dispersed 
silicone hair conditioning component, said hair condi- 
tioning component comprising: 

(i) a nonvolatile, Insoluble, silicone fluid component; 
and 

(11) silicone resin, said silicone resin being soluble 
in said silicone polymer fluid component and 
insoluble in water and in said shampoo composition; 

wherein the weight ratio of (i):(11) is from about 4:1 

to about 400:1; and 

(b) an aqueous carrier. 

.16. A hair conditioning composition as in Claim 15, further 
comprising a silicone hair conditioning component suspending 
agent. 

17. A hair conditioning composition as in Claim 16, wherein 
said composition is in the form of a pourable liquid. 
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18. A hair conditioning composition as in Claim 16, wherein 
said silicone resin component is selected from the group con- 
sisting of MQ resins, MT resins, MO resins, MOT resins, MDQ 
resins, HTQ resins, and MDTQ resins, and mixtures thereof, said 

■ 

5 resin component having at least about 1.1 oxygen atoms per silicon 

atom. 

.19. A hair conditioning composition as in Claim 18, wherein 
said silicone resin component comprises HQ resin. 

20. A hair conditioning composition as in Claim 19, wherein 
said MQ resin has an M:Q ratio of from about 0.5:1.0 to about 
1.5:1.0. 

21. A hair conditioning composition as in Claim 16, wherein 
said silicone fluid component comprises a mixture of polydimethyl- 
siloxane gum having a viscosity greater than about 1,000,000 
centlpoise and po lyd 1 methyls 11 oxane fluid having a viscosity of 

5 from about 10 centlpoise to about 100,000 centlpoise, said mixture 

having a gum:flu1d weight ratio of from about 30:70 to about 
70:30. 

22. A hair conditioning composition as in Claim 20, wherein 
said nonvolatile, silicone fluid component comprises a mixture of 
polydimethylsiloxane gum having a viscosity greater than about 
1,000,000 centlpoise and dimethicone fluid having a viscosity of 

5 from about 10 centlpoise to about 100,000 centlpoise, said mixture 

having a gum:flu1d weight ratio of from about 30:70 to about 
70:30. 

23. A hair conditioning composition as in Claim 16 further 
comprising from about 0.1% to about 5%, by weight, of a cationic 
conditioning agent. 
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24. A hair conditioning composition as in Claim 23, wherein 
said cationic conditioning agent is selected from the group 
consisting of ditallow dimethyl ammonium chloride, stearyl 
dimethyl benzyl ammonium, stearyl trimethyl ammonium chloride, 
tricetyl methyl ammonium chloride. 

25. A method for cleaning and conditioning hair comprising 
applying an effective amount of the shampoo of Claim 1 to the hair 
and then rinsing said composition from the hair. 

26. A method for cleaning and conditioning hair comprising 
applying an effective amount of the composition of Claim 2 to the 
hair and then rinsing said composition from the hair. 

27. A method for conditioning the hair comprising applying 
the composition of Claim 24 to the hair and then rinsing said 
composition from the hair. 

28. A method for conditioning the hair comprising applying 
the composition of Claim 25 to rinsed, wet hair subsequent to 
shampooing, and then rinsing said composition from the hair. 

LWL/jmc(4303) 



